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(57) Abstract: The invention relates to a drive belt for rotational transfer 
of a force between two or more drive wheels, provided with a tensile means 
for transferring the force to be transferred between said drive wheels, and 
a contact body for realising contact between the belt and the drive wheels, 
the contact body being composed of a plurality of transverse elements, and 
between which transverse elements, as taken in the longitudinal direction 
of the belt, in adhesive contact with the tensile means, is provided an in- 
termediate body of a relatively soft elastically deformable material. The 
tensile means comprises a strap like means of minimal thickness, the width 
of which strap like means substantially corresponding to the width of the 
contacting body at the level of the tensile means in the belt, and the strap 
like means being incorporated in the belt with radial overlapping end parts. 
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PULLING V-BELT 

The present invention relates to a pull type belt as defined in the preamble of 
claim 1. 

5 Such belts are generally known in the art, either for application in fixed ratio, or 

for variable ratio transmissions. Such so called V-belts, simply called "rubber t>elts", 
have since long essentially been produced with a body of a natural or synthetic rubber 
material, and have a reinforcing tensile means in the form of a layer of a plurality of 
tensile elements such as cords, e.g. produced in a synthetic fibre. Commonly the 

10 cords are incorporated in one layer, with the cords lying side by side. The tensile 
means is embedded in a rubber material. Within the layer, sometimes denoted cushion 
layer, commonly a specific type of rubber is applied for optimising the bounding 
between rubber and tensile element. 

One limitation of this known type of tiett is that the amount of transmissible 

15 power, to be transferred from one pulley to another, by a wedging, i.e. clamping action 
of the sheaves of a pulley, is limited by the amount of power that can be transferred 
from the rubber to the tensile means. Thus, the force transferable from one pulley to 
the other is limited by the maximum load of the connection between the rubt>er and the 
cords within the belt 

20 Another and major drawback of the known V-belt concems the smallest running 

diameter that can be attained at a virtually infinite time of operation of the belt. This 
phenomenon is especially relevant at V-belts for application in variable ratio 
transmissions. In these applications it is important to have a sufficientiy lateral bearing 
or contacting surface for contacting the sheaves of a pulley, so as to guarantee a 

25 proper and smooth shifting and running feature of the belt. However, this requirement 
increases the radial height of the conventional V-belt and therewith the bending stress 
in the belt. Bending stress occurs in a high extend at the radial outer side of a belt. 
Probably for this reason, the tensile elements of the known, i.e. conventional rubber 
belt are located closest possible to the radial outer surface of belt. The t>ending stress 

30 also affects the connection between the body and the tensile elements, which 
connection plays an important role because of a requirement to have a sufficiently 
large surface area on the tensile elements for bonding, i.e. adhering these to the body 
material of the belt. The bonding shoukl k>e such that a meaningful amount of force 
can t>e transmitted still during e.g. an industrially meaning full period of operation time 

35 of the belt. 
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One solution for reducing internal bending stress commonly applied in 
commercialised belts is to provide laterally extending, generally V-shaped openings at 
the radial interior side of the belt. In this way the bending height of the belt is reduced 
with the radial depth of the openings. Still a relatively high pulley contacting face may 
5 be maintained at the nibber bodies between these grooves. Consequently, the 
bending stress is reduced proportionally with the depth of the groove. 

Yet, many commercial applications still require a low cost solution with an even 
smaller smallest running diameter feature of the bett, e.g. at application in the drive 
line of scooters, or under the bonnet of a personal vehicle where space is scarce. 

10 Scooters have, located near the rear wheel, a relatively bulky transmission case as 
part of the drive line. The drive line, in particular the bulkiness thereof limits the design 
freedom of this two wheeled motorised vehicle. 

One manner for attaining a very small running diameter of a rubt)er be\t is to 
design a relatively wide width t>elt with a plurality of endless V-shaped grooves 

15 provided longitudinally to the interior, i.e. the radial inner side of the belt. In this 
manner a belt of relatively low height, allowing a relatively small smallest running 
diameter is attained. In this solution the ratio is fixed and the belt is no longer 
applicable in a variable transmission. 

Another disadvantage of the known V-t)elt is that the rubber t>ody required for 

20 proper clamping between the sheaves of a pulley is entirely disposed at the radial 
inner side of the tensile means. Location at the radial outer side of the tensile means 
could cause the rubber body part to deform, i.e. to bulge out in radial direction, under 
the clamping action. The deformation may be such that the function of the body is lost 
at least to a large extend. Bulging out is in conventional V-beKs a.o. counteracted by a 

25 radial outer layer of reinforced material. The clamping body for the beft is consequently 
situated below the tensile means, i.e. at the radial inner side of the belt. When 
transmissions with small diameters are sought for, e.g. at limited space applications, 
this phenomenon reduces the range of transmission ratios that can be attained. 

Another solution known in the art of pull belts is provided by EP-A-0 826 901 . 

30 This solution describes a relatively expensive belt of a relatively complicated structure, 
directed to and particularly suitable for relatively high power transmission systems. 
The design of this belt features transverse elements, so called blocks, having a fixed 
position relative to a tensile means, denoted load canier. The load carrier consists of 
two endless parts, each of which is placed into laterally extending slots of the 

35 transverse elements. The load carriers each have a rubber like elasticatly defonnable 
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material body of noticeable height, in which a centred layer of tensile elements in the 
fonn of strings is incorporated. The tensile means and the manner of incorporation 
correspond to what is known from conventional V-befts, and have the associated draw 
back of limited transfer of force per unity of width. The transverse elements of this type 
5 of belt are produced with a metal core coated wtth a synthetic material so as to 
achieve both a desired amount of axial stiffness and a required amount of friction with 
the sheaves of a pulley. This design renders a relatively complicated manufacture. 
Also, the body of the load carriers or tensile means show a relatively complicated 
profiled shape, different at the radial inner and the radial outer surface, and matching 

10 the profiling of the lateral slots of the transverse elements. After the driving force has 
been transmitted from the sheaves to the transveree elements, the latter carry this 
force over to the tensile bodies by said different upper and lower profiling. 
Subsequently the force is conducted from the body of the load carrier to the layer of 
cords in the conventional manner. The profiling of the elements and of load earner per 

15 se. each with two shapes, may disadvantageously form an additional drawback at 
manufacture of the t>elt. 

Yet another proposal for improvement of the conventional V-t>elts is provided by 
US 4,915,677. The publication discloses a pull belt with one or a plurality of a so-called 
tension resistant member, embodied by a layer of cat>les. This known pull t>elt is 

20 provided with transverse elements preferably of a metal material which are opened to 
the radial outer side by a recess. The bottom side of the recess is profiled for receiving 
a plurality of cables disposed in a layer at a level in the upper, i.e. radial outer half of 
the elements. For the sake of improvement of the force distribution in the element, a 
filler element is present, filling the recess and aiding in the bonding t>etween the cables 

25 and the elements. The bonding is enhanced by an elastomeric mass joining the 
transverse elements and the tension resistant member. Thus, also the design 
proposed by this document suffers from the drawback of the conventional V-belt, in 
that the transmittable force is limited by the force transmittable from the elastomeric 
body to the cables incorporated therein. Moreover fabrication, i.e. manufacture is also 

30 complicated by the requirement of precisely receiving the cables in the relevant 
recesses t)etween the element and the filler. A disadvantage exists in that the pulley 
contacting limbs tend to deflect inwardly under high pressure, so that insufficient 
clamping force is taken up by the element as a whole. It was suggested to fill up the 
recess for receiving the tensile means, i.e the space between the limbs by a filler plate, 

35 preferably to be welded between and against said limbs. This solution complicates the 
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design of the belt and raises production costs. The belt according to this solution was 
dimensioned to accomnrtodate relatively large power transmissions. 

The present invention thus seeks to improve the pull belt type for variable 
transmissions in such a manner that a relatively small smallest running diameter can 
5 be attained at application in a transmission, in particular a continuous variable 
transmission, without undue sacrifice to durability, i.e. life span of the belt, nor to force 
transmittable by the t>elt, and without undue complication of the design and 
manufacture of the belt. In particular the invention aims to provide a design technically 
and economically applicable and without undue manufacturing efforts, more in 

10 particular in the area of relatively small power transmissions like at the conventional 
rubber V-belt designs. 

According to the invention, such is attained by the characterising portion of daim 
1. The ultimately thin tensile element as featured in the design according to the 
invention effects a very low t)ending stress in the tensile element, thus enables a 

1 5 relatively long life time of the belt, or very small smallest running diameter of the belt at 
equal life time. This feature of the invention is made possible by a measure to extend 
the tensile element over a broadest possible width, i.e. possibly as broad as the belt or 
any element incorporated therein, however without contacting the sheaves of the 
pulley. In practice good results may be achieved with the width being from 0.5 up to 1 

20 times the wkJth of the belt or, if transverse elements are incorporated in the belt, from 
0,5 to 0,9 times the width of the element at the effective running diameter of the belt. 
The tensile element is according to the invention preferably located central to the 
radial height of the belt. By this measure according to the invention, the tensile stress 
within the tensile means is reduced to a minimum, specifically since it is combined with 

25 the feature of being a thin bladed means, i.e. having radial thickness of minimal 
amount. 

By the above said features a belt according to the invention may in a first 
embodiment be used favourably both as a replacement of V-belts having a plurality of 
longitudinal grooves, since it requires only a small amount, in a flat layer of elastically 
30 deformable material, preferably at each side of the tensile means for creating a 
comparable amount of friction surface, while it may be bend easily over even smaller 
diameters and with equal contacting features at both radial sides of the belt. 

The belt according to the invention may in a further elaboration also favourably 
be applied as a replacement of the tensile means as used in an arrangement like EP- 
35 A-0826g01 by adopting the appropriate profiling for the elements thereof. With a belt 
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according to the present invention, the said V-bett an^ngement may adopt even 
smaller running diameters, smaller pitch distances and higher power throughput. 

In a third embodiment of the invention the t>elt is produced suitable for a 
continuous variable transmission by the provision of transverse means having a centre 
5 opening through which the tensile means is passed, and with an elastically defonmable 
material located longitudinally in between the transverse means, and having an 
adhesive connection with a radial surface of the tensile means. 

In the above embodiments of the invention, a double layer of ultra thin material, 
is favourably applied, of which according to the invention radial facing sides are 

10 mutually connected, either mechanically or by an ultra thin layer of gluing material 
such as metal glue, an ending piece of strap is made endless. This is according to the 
invention most favourably performed when at least virtually the entire longitudinal 
length of so created endless means is provided with a double layer. Preferably 
however, a minimal overiapping part of three layers is created, e.g. up to 5% of the 

15 longitudinal length. In case the belt according to the invention is provided with 
transverse elements according to the invention, no in between glue is required, since 
use is favourably made of an intermediate elastically material adhered to both radial 
sides of a combined layer of tensile means, preventing the tensile means from being 
pulled to a loose assembly, forming a particular embodiment of mechanical connection 

20 between end parts of a single strap element. 

The invention may also t>e characterised as a tensile belt where elasticity and 
stiffness requirements of the different subcomponents are split up in such a way that 
they are optimal for the requirement of that component. This leads to a tensile belt that 
is suitable for very smnall running radii and which has minimal internal losses leading 

25 to a high efTiciency belt and low operating temperatures, which is specially important 
for t>eits that are partially or completely composed of polymers and/or elastomers. 

In the current t>elt, transverse elements that are stiff enough to prevent 
deformation of the belt between the pulleys, reducing internal friction losses and 
forming a l^am to resist the required clamping force of the pulley sheaves. These 

30 elements may favourably relatively easily be provided with a relatively high resistance 
to wear. The t>ett further includes spadng means of an elastic material with negligibly 
modules of elasticity to eliminate t>ending stresses in the belt and with a good bonding 
performance with the radial surface of e.g. a metal strap like tensile means. Thus a 
good transport of driving force from the tensile element to the transverse elements or 

35 vice versa is made possible. The spacing means is in this arrangement compression 
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loaded by the force transfer between tensile element and transverse element and vice 
versa, preventing peel of the bonding layer between spacing means and tensile 
element. 

When a double layer of tensile sheet element is used, according to a specific 
5 embodiment of the invention, a heavy duty metal grease is used between them, while 
the sides are being sealed with a same elastomere as for the spadng means, leading 
to wear reduction between the layers. 

The invention will now be elucidated further according to a drawing in which: 

FIGURE 1A to 1C relate to conventional njbber V-belts; 
10 FIGURE 2 is a first embodiment of the V-belt according to the invention, with 

transverse elements mechanically coupled to a tensile means; 

FIGURE 3 is a first alternative embodiment of a V-t>elt according to the invention; 

FIGURE 4 is a perspective view of second and preferred alternative embodiment 
of the V-belt according to the invention; 
15 FIGURE 5 is an illustration of different techniques according to the invention for 

realising an endless tensile means within the belt; 

FIGURE 6 schematically shows an altemative and preferred embodiment of the 
tensile means, i.e. consisting of two layers; 

Figure 7 illustrates an advantage of the t>elt according to the invention when 
20 applied as a replacement belt for a conventional belt; 

Figure 8 illustrates a preferred shape of the transverse elements; 

Figure 9 by sectional views of different transverse elements, illustrates possible 
shapes of a transverse element according to the invention; 

FIGURE 10 illustrates a common manner of operating a conventional rubber V- 
25 shaped belt in a continuously variable transmission; 

FIGURE 11 illustrates the possible reduction in dimension of a transmission or 
variator when the belt according to the invention is applied instead of a conventional 
belt. 

The following description departs from the overall shapes and elements of a V- 
30 belt and of the associated and mentioned manufacturing processes as commonly 
known per se. The invention is primarily found in the new design of the belt. 
Secondarily the order and manner of assembling the separate components in the belt 
according to the invention are mentioned. 

In figure 1, three conventional rubber belt types are represented, a first one 
35 suited for transmissions having a fixed transmission ration. A second one typically 
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adapted for variable ratio transmissions, and a third one typically adapted for uses with 
small running diameters, however, only suitable for a fixed ratio transmission. 

in figure 1A the conventional rubber V-belt 1 for fixed ratio transmission is shown 
with an outer coating 2 all around the belt 1. It has a mbber body 5 of soft elastic 
5 nature, and a thin outer coating of a relatively hard elastic nature, however providing 
resistance to wear. Embedded in an embedding layer 3 of material specificaily suitable 
for connecting to a tensile means 4. The tensile means 4 consists of a layer of 
relatively thin rope, e.g. a Kevlar material, wound equally distributed over the width of 
the belt. The radial thick body 5 prevents the belt from adopting small running 
10 diameters, however promotes a stable running of the belt in the V-groove between the 
sheaves of a pulley. 

The belt according to figure 1 B is modified in that no surrounding is outer body is 

provided, in that the body is of a stiffer rubber type and is at the radial inner side 

provided with transverse grooves, commonly distributed at even distances of between 
1 5 0.8 and 1 .5 cm. At the radial outer face, a reinforced layer of relatively stiff material 6 is 

provided, supporting the stiffness of the belt in axial direction, thereby enhancing the 

efficiency of the belt. 

The belt according to figure 1C is provided with V-shaped grooves 8 extending 

in longitudinal direction, thereby increasing, i.e. regaining contacting area with 
20 correspondingly grooved fixed ratio pulleys of a small running diameters. No outer 

support layer 6 is required since the belt is not loaded with axial thrust originating from 

sheaves of a pulley. 

Figure 2 represents a first principal modification of the V-type pull belt in 
accordance with an idea underiying the invention. It shows a separation in function of 

25 a transverse clamping means and a tensile loadable body, in casu embodied by a flat 
strip of a tensile loadable material, preferably spring type steel or a synthetic tape of a 
synthetic uni directional (UD-) material. A transverse element is mechanically coupled 
to the tensile body, in casu by a pop nail construction known per se, wherein the nail is 
part of the transverse element. Internally it shows a U-shape, of which the bottom part 

30 forms a contacting face for contacting the tensile body. It is of a width matching that of 
the tensile body. The contacting face is centrally provided with a nail part. The 
transverse element may t>e composed of metal but is preferably entirely composed of 
a synthetic material. The nail part is inserted through an opening in the tensile body, 
and subsequently popped, either mechanically in case of a metal nail or thermo- 

35 mechanically in case of a synthetic material. 
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The strip forming the tensile body, composed of metal like spring steel or of 
unidirectional synthetic tape, is of a thickness considerably smaller than that of the 
cords applied in conventional tensile k)odies. Typically the reduction in thickness is of a 
factor between 5 and 10 times the conventional thickness. According to the invention 
5 the metal or synthetic strip applied is of a thickness between 0.04 and 0,25 mm, more 
preferably up to 0,1 mm, compared to conventional cord thickness of between 0.6 and 
1.2 mm. This measure in accordance mth the invention effects a considerable 
reduction of bending stress within the tensile body, implying a longer life time when a 
t>elt with such tensile element is run at a conresponding running radius, or an equal life 

10 time at a considerably smaller running radius. 

The immense reduction in thickness of the tensile element is in accordance with 
the invention made possible through the fact that the tensile element is produced strip 
like, i.e. entirely flat. By this feature, compared to conventional layers of cord, the 
required small amount of space between the cords is entirely occupied in width wise, 

15 i.e. lateral and axial direction. Very importantly, by this design of the tensile element, 
very high contacting pressures between tensile body or -element may be realised 
since a danger of the cords cutting through the body of the transverse elements or of 
an additional layer within the tensile body is strongly if not entirely taken away. In the 
present design, the transverse element and the tensile body mutually engage for 

20 driving action mechanically, both by saki inserted nail and by a frictional contact 
between contacting face and the tensile body. Another characterising feature of a 
design in accordance with the invention, is that the tensile body is located centred in 
radial direction relative to the radial height of the contacting faces of the transverse 
elements, thus further reducing the tensile load and stress on the tensile element in 

25 the belt. In the present embodiment where the tensile body is solely formed by a 
tensile strip, and where the thickness of the strip may virtually be neglected, this 
implies that the effective point of contact or location of the friction force of a contacting 
face is located virtually centred relative to the radial height of the contacting faces of 
the element. 

30 Figure 3 represents an alternative construction for the belt according to figure 2, 

in which the tensile body is provided with lateral ear parts or in reversed sense, with 
slot like openings. The openings show axial contacting rims by which the tensile body 
is contacted. The openings have a longitudinal depth fitting the thickness of a 
transverse element, at least the limb part thereof. The total width of the tensile body is 

35 less than the local width of the transverse elements, so as to prevent the tensile body 
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from contacting the sheaves of the pulley. The axial width of the slotted opening 
substantially corresponds to the local width of the limbs of the transverse elements. 
Preferably the openings are created by bending the material originally present in the 
slot area in downward or upward direction, according to an axial folding line coinciding 
5 with an axial contacting rim for contacting a transverse element. The drawing, the 
transverse element may be provided with retractable limb parts for keeping the tensile 
element in place. Overfapping ends of the tensile element are fixed in longitudinal 
direction via said ear parts 

The tensile body may also be produced as a tensile strip coated with a an 

10 elastically deformable material such as vulcanised rubber or a synthetic rubber 
material The presence of the elastic material in this context assists in levelling local 
pressure peaks, thus enhances lifetime of the belt. 

In the embodiments according to figures 4 advantage is taken of the 
circumstance that in accordance with the invention it is relied on the shear force 

15 feature of the elastically deformable material of the intemnediate body, rather than on 
the tensile force coefficient of this material, implying that a relatively high tensile force 
can be canied over in the tensile means. For the latter reason a V-beit according to 
the invention may be embodied with a relatively small, i.e. thin layer of elastic material 
between the ends of the tensile element. 

20 Figure 4 schematically depicts the stmcture of an embodiment according to the 

invention in which connection between the tensile element and the transverse element 
is realised through an elastically deformable material, firmly bonded, i.e. adhesively 
connected to the strip element, e.g. glued or otherwise bonded, with the material 
preferably extending over the width of the strip. In the embodiment according to figure 

25 4, first the elements are shifted over the tensile element after which the elastic material 
is applied. According to an alternative embodiment of a manufacturing process, the 
tensile element is first coated with the elastic material after which the transverse 
elements are shaped with an injection moulding machine. In both embodiments for a 
manufacturing process the tensile body consists of a mirrored profiting at each of both 

30 radial inner and outer surface face of the tensile means. The elastic material is at least 
present longitudinally in between two adjacent transverse elements and is firmly 
connected to the strip element, i.e. it has an adhesive bonding, either or not enhanced 
by mechanical or chemical treatment of the radial surface area of the tensile means. It 
has a very high resistance against shear and peeling, alternatively denoted a high 

35 coefficient of adhesion. Preferably vulcanised rubber is used for this purpose. 
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however, also a combination of dedicated surface treatment and a subsequent 
application of synthetic mbber showed useful results. 

The transverse element in these embodiments extends two sided over the 
tensile body, thus shows a centralised slotted opening fitting a cross section of the 
5 tensile body. In accordance with the invention, the elements are moulded in location 
around the tensile means. Equally however, the transverse elements may be cut out of 
a piece of suitable material, or may be individually (injection) moulded and 
subsequently be tacked or stringed to the tensile strip, brought into mutually correct 
position by means of a mall. In case of moulded elements, a distance boss is provided 

10 to the elements. Subsequently the elastic material is provided by injection or 
transverse moulding, intenmediate to the transverse elements. Application of the 
intermediate elastic material in the emtwdiment according to figure 4 can e.g. be done 
by one or more injection nozzles directed to the surface of the tensile strip. At each 
embodiment, the elastic material is provided over a thickness of more than 1 mm 

15 above the strip surfece and preferat>ly at a maximum of half or less than a quarter of 
the total radial height of the contact face of a transverse element. However, the gap 
t)etween transverse elements may without undue influence to the basic function of the 
belt also be filled entirely. 

Preferably the central opening in the transverse element shows a rounding or a 

20 chamfer of the edges as seen in radial and - belt wise - longitudinal cross section, in 
this manner both the tacking of the elements over the strip is enhanced by the 
presence op a funnel like entry of the opening. Also, the contact between the element 
and the elastic material is optimised. Further it is realised that any damaging contact 
between element and tensile strip, likely to be caused by a high surface pressure due 

25 to sharp edges at the element is minimised. The latter shape of the element slot 
according to the invention, at driving activation of a transverse element by the sheaves 
of a pulley, urges the element on to the intermediate material. By the chamfer or 
othenATise manner of rounding, a funneNike opening is created at the central opening 
of the element. The elastic material between two transverse elements, by the funnel 

30 shape, tends to t>ecome gradually compressed towards the surface of the tensile strip 
under the influence of any longitudinal driving force of a transverse element, thus 
causing the internal friction capacity of the elastic material and the friction with the strip 
surface to be increased, optimising the transfer of driving power from the transverse 
element to the tensile strip. Figure 8 and 9 show examples of such above described 

35 funnelled openings, in casu with a rounded, respectively chamfered opening. Due to 
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subsequent injection of the intemnediate material, the latter adopts the shape created 
in the opening of the element. 

In the embodiment according to figure 4, the belt according to the invention may 
be produced by coating the strip element first, with a rubber of synthetic rubber like 
5 material, preferably in a profiling matching the above described chamfer or rounding, 
preferably symmetrically at both radial sides of the tensile body, and subsequently 
moulding the transverse elements in place, using a suitable mall for maintaining the 
tensile t>ody in a desired position and shaping the transverse elements. 

In accordance with the invention the transverse elements are produced of a very 

10 stiff, i.e. non-compressible synthetic material, preferably fibre reinforced, having a high 
temperature resistance, i.e. preferably over 100 or even up to 150 degrees Celsius, 
and with a reasonable coefficient of friction in combination with metal sheaves. One 
such material is of the acetal group (POM). Any alternative matching such criteria, 
such as high tech thermosets like phenol based materials or high tech engineering 

15 plastics with or without fibre filling may equally be applied however Although a metal 
transverse element could be used, the invention applies a synthetic material so as to 
more easily provide the elements with the desired shape details, and so as to enhance 
manufacturing of the elements and equally to enhance assembly of the belt according 
to the invention. 

20 Figure 5 illustrates several manners of realising an endless tensile means 

produced in a single layer effectively. The upper manner simply shows two end parts 
of a tensile means overiapping radially. A mechanical stopping means may be 
provided according to the invention, either by k>ending an end part of the tensile means 
transverse to the longitudinal direction, or by locating a rim on a radial face, e.g. a 

25 soldered rim. The lower most part of the drawing illustrates a manner of welding the 
two end faces of the tensile means. The tensile means is for this purpose cut 
obliquely. 

Figure 6 in accordance with the invention shows a preferred manner of 
incorporating a tensile element in the new V-t>elt. in this shown embodiment the tensile 

30 means is produced in two layers. In the embodiment shown the tensile means consists 
of two parts. Preferably, though not depicted, the tensile means is produced of one 
piece, wiUi the ends overiapping to a small extend. In both ernbodiments the ends are 
mutually interconnected via the transverse elements. Additional mechanical 
connections may be used, e.g. via the intermediate elastically defonmable means. In 

35 this manner the tensile element is virtually made endless. The thickness of the 
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element is in this case taken half the thickness required for transfening a force in the 
embodiment with one layer effectively. 

Figure 7 shows a further advantage of the present invention which is most 
favourably used when the cunrent belt is applied as a replacement belt for a 
5 conventional rubber belt. i.e. in a variator of othenfvise conventional dimension. Since 
the tensile means is located radially centred, the driving force of the transmission is 
effectively located at radial lower point of up to 5 mm. This phenomenon is of a relative 
high significance at the smallest diameter, compared to the situation at the other 
driving wheel where the largest running diameter occurs at such instance. Thus in the 

10 initial stage of transmission, an improved so called launch perfomiance, e.g. at 
scooters is achieved. 

Figure 8 in detail shows a preferred embodiment of a transverse element, with 
distance bosses for mutually easily positioning the elements when strung on a tensile 
element. The bosses are located at the radial level of the tensile means. By the cross 

15 section on the right hand side of the figure, the rounded contact face of the elements 
for contacting the tensile means is shown, creating the eartier descrit>ed, and 
favourable funnel shape. However, as illustrated by the comparable cross sections in 
figure 9, different shapes be chosen, including a triangular wedge shape and a simple 
slotted opening. 

20 Advantages of the belt according to the invention include the reduced smallest 

possible running diameter, and the small, material saving transmission case 
consequently required, an increased efficiency of the belt due to reduction of internal 
losses otherwise caused by compression, both in longitudinal and in axial direction, 
and an increased life time of the belt due to the use of reinforced, non-compressible 

25 synthetic material in the transverse elements, and to the reduced tensile stress in the 
tensile element, due to it's strongly reduced thickness. Moreover, the belt according to 
the invention may realise a significantly increased transfer of power due to the lower 
position of the tensile element as compared to conventional rubber V-belts. 

Figure 10 and 11 together provide an indication of the effects attainable with a 

30 belt according to the present invention. In Figure 1 0, schematically part of transmission 
line of a scooter is shown with the contour of a pulley sheave to the front side at the 
left hand side of the figure and one to the rear side at the right hand side in the figure. 
At the front side the smallest possible running diameter is utilised since the take off or 
launching of a vehicle is only short lived. At the rear wheel however, the smallest 

35 running diameter, occurring in overdrive (OD) situation occurs most of the operation 
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time of the vehicle. So as to enhance life time of the belt, the smallest running 
diameter is commonly limited to a diameter about twice that of the smallest diameter at 
the front pulley. With a belt designed in accordance with the invention, such limitation 
may be omitted. Moreover the smallest possible mnning diameter is even further 
5 reduced, so that for achieving a comparable transmission ratio, the diameter of the 
pulleys may be reduced. 

Figure 1 1 shows that the overall length of a transmission drive line may be 
significantly reduced. This may amount from about 75% of the smallest possible 
distance between the axes of two conventional pulleys up to almost 50% of the 

1 0 currently applied space between the pulleys of nowadays scooters. Thus the invention 
also relates to a scooter or alike vehicle, having a variator, with a belt according to the 
invention, and integrated with the engine, i.e. incorporated within the dimensions 
thereof, and having a fixed ratio transmission, e.g. by a belt between the variator and 
the rear wheel. When a belt according to the invention is merely applied as a 

1 5 replacement belt, i.e. with a conventional dimensioning of the variator, still a significant 
advantage exists in a structurally higher potential of transferring power due to the low 
position of the tensile element. It may a.o. be used to enhance the driving 
characteristic of such vehicle in the LOW driving mode. For instance, the coupling may 
t>e tuned to dose somewhat eariier, so that a driving force may already be transferred 

20 at lower engine speed, due to the enhanced torque transmission capacity in 
combination with a belt according to the invention. 

The invention apart from the preceding description and all details of the drawing 
in particular relates to the following set of claims. 
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CLAIMS 

1 . Drive belt for rotational transfer of a force between two or more drive wheels, 
provided with a tensile means for transferring the force to be transferred between said 
5 drive wheels, characterised in that, the tensile means is incorporated radially centred 
in the belt, provided with a strip or sheet like tensile means of minimal thicioiess, and 
of a width at least substantially corresponding to the width of a contact body disposed 
on to at least one radial side of said tensile means, effecting a contact between the 
belt and a drive wheel. 

10 2. Drive belt according to claim 1 , for rotational transfer of a force between two 
or more drive wheels, provided with a tensile means for transferring the force to be 
transferred between said drive wheels, and a contact body for realising contact 
between the belt and the drive wheels, the contact body being composed of a plurality 
of transverse elements, and between which transverse elements, as taken in the 

15 longitudinal direction of the belt, in adhesive contact with the tensile means, is 
provided an intermediate body of a relatively soft elastically deformable material, 
characterised in that the tensile means comprises a strap like means of minimal 
thickness, the width of which strap like means substantially corresponding to the width 
of the contacting body at the level of the tensile means in the belt, and the strep like 

20 means being incorporated in the belt with radial overiapping end parts. 

3. Belt according to claim 1 . 2 or 3. characterised in that the tensile means is 
composed of a metal material, preferably spring type metal or of a UD-material. 

4. Belt according to any of the preceding claims, characterised in that the tensile 
means is comprises an elastically defomiable, rubber like material, coated on to the 

25 tensile element, such that a small layer of material is located in a contact between the 
tensile element and a transverse element, in particular fonning part of the intermediate 
body. 

5. Belt according to any of the preceding claims, characterised in that the tensile 
element is of a thickness less than 0.5 mm, preferably less than 0,25 mm, in particular 

30 0.1 mm or less. 

6. Belt according to any of the preceding claims, characterised in that the width 
of the tensile means at least substantially corresponds to the width of a transveree 
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element, the width of the transverse element slightly extending beyond the tensile 
means. 

7. Belt according to any of the preceding claims, characterised in that the 
element thickness is less than 0,20 times the smallest running radius, in particular less 

5 than 1 ,5 mm. 

8. Belt according to the preceding claim characterised in that the intermediate 
t>ody has an elasticity modulus more than 6 times lower than that of the transverse 
elements. 

9. Belt according to any of the preceding claims, characterised in that the mutual 
10 distance of the transverse elements corresponds to the thickness of the elements; 

10. Belt according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body corresponds to the mutual distance between 
the elements. 

11. Belt according to any of the preceding claims, characterised in that the 
15 intermediate body is provided over at (east a substantial part of the width of the tensile 

means. 

12. Belt according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body is less than half of the transverse element 
height taken from the relevant radial side of the tensile means to the relevant radial 

20 end of the transverse means. 

13. Belt according to any of the preceding claims, characterised in that the 
intermediate body is adhesively attached to the relevant radial face of the tensile 
means. 

14. Belt according to any of the preceding claims, characterised in that the 
25 maximum element height is less than half of the nominal element width. 

15. Belt according to any of the preceding claims, characterised in that the 
transverse element is composed of acetals (POM) or high tech thermoplastic or 
themoset engineering plastics. 

16. Belt according to any of the preceding claims, characterised in that the tensile 
30 means is composed of a single part which is curied to an endless element. 

17. Endless pull belt, in particular according to any of the preceding claims, more 
in particular V-belt for application in a transmission with a V-wedged pulley, more in 
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particular a variable width pulley, comprising a tensile means and transverse elements 
comprising a V-shape with lateral pulley contacting faces, an elastically defomiable 
spacing means being located longKudlnaliy between said elements, characterised in 
that tensile means comprises a flat, strip like tensile element of a minimal thickness 
5 TT. i.e. 0.05 mm >= TT <= 0.25 mm, extending over a width WT, substantially 
matching the nominal wkith WB of an element, i.e. 0.5*WB >= WT <= 0.9 * WB, the 
element being located centred over the radial height of an element in the belt, the 
tensile element further being composed like a single body, preferably a strip composed 
of metal material or of a synthetic UD-material. 



wo 2004/001255 



1/5 



'CT/IB2003/002458 




FIG. 1A FIG. IB FIG. 1C 




FIG. 2 



3/5 




FIG. 7 



wo 2004/001255 



4/5 



'CT/IB2003/002458 




FIG. 8 




FIG. 10 



wo 2004/001255 




:T/IB2003/002458 



5/5 



-ocm:> 






FIG 11 



INTERNATIONAL SEARCH REPORT 



mtematlonal Ar 



UonNo 



PCT/IB 03/02458 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 F16G5/16 



According to international Patent Classificaiton (IPC) or lo both national dassfflcatlon and IPC 



B. FIELDS SEARCHED 



Mtnimum documentation searched (dassification system followed by classification synnbolB) 

IPC 7 F16G 



Docunnentation searched otfter than minimunn documontatkm to the extent thai such docunnents are Included In Ihe fields searched 



Electronic data t>ase consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO 6E RELEVANT 



Category * Cilallon of documenl, with indication, wTiere appropriate, ol the relevant passages 



Relevant to dalnr^ No. 



6B 574 189 A (OSCAR NORBERTO POTIER) 

27 December 1945 (1945-12-27) 

page 3, line 82 - line 92; figure 1 



FR 1 097 864 A (DAMIRON PAUL) 

12 July 1955 (1955-07-12) 

page 2, left-hand column, line 41 - line 

43; figure 2 

FR 792 144 A (PLISSON ALFRED ERNEST ;GODEL 
EDOUARD) 23 December 1935 (1935-12-23) 
the whole document 



1.3,6,9. 
15,16 

17 

1,3,6,9, 
14-16 



1.3.6,16 
17 



-/-- 



Further documents are lisled in the continuation of box C. 



El 



Patent family members are listed in annex. 



" Special categories of cited documents : 

'A' document defining the general state of the art which Is not 

considered to be of particular relevance 
*E* earfier document but published on or after the international 

filing date 

'L* documient which may throw doubts on priority claim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* documenl referring to an oral disclosure, use, exhibition or 
ottter means 

'P* documenl published prtor to the Intemallonal filing date but 
later than the priority date claimed 



"T" later document published after the intemallonal filing date 
or priority date and not In conflict with the application but 
dted to understand the principle or theory underlying the 
Invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance: the claimed mvenflon 

cannot be considered to involve an invenlive step when the 
document is combined wilh one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the intemaltonal search 



18 November 2003 



Date of mailing of the Intemattonai search report 



28/11/2003 



Name and mailing address of the ISA 

European Patent Office, P.B. 5816 Patentlaan 2 
NL - 2280 HV RfjswIjK 
TeL (-»^1-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (4^31-70)340-3016 



Authorized officer 



Baron, C 



Form PCT/lSA/210 (second shaet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International Ap tlon No 

PCT/IB 03/02458 



C^CentlnUdtlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Categofy * Cttation of (tocument. with indlcatton.vvtiere appropriate, of the relevant passages 



Rolevani to ctaim No. 



GB 196 465 A (OSCAR LYON UHITTLE) 

26 April 1923 (1923-04-26) 

page 1, line 70 - line 93; figures 1-3 



FR 2 515 296 A (DAVID BERNARD) 
29 April 1983 (1983-04-29) 

the whole document 



DE 850 539 C (STELZNER EDMUND) 
25 September 1952 (1952-09-25) 
page 2, line 15 - line 39; figures 1,3,5 



PATENT ABSTRACTS OF JAPAN 

vol. 010, no. 171 (M-489), 

17 June 1986 (1986-06-17) 

-& JP 61 021446 A (NISSAN JIDOSHA KK), 

30 January 1986 (1986-01-30) 

abstract 

G6 2 030 263 A (VARITRAC AG) 

2 April 1980 (1980-04-02) 

page 1, line 83 -page 2, line 58; figures 
1-3 

GB 2 088 018 A (VALEO) 

3 June 1982 (1982-06-03) 

page 3, line 19 - line 21; figure 4 

US 4 915 677 A (SIMON JEAN-MICHEL) 
10 April 1990 (1990-04-10) 
cited In the application 

EP 0 826 901 A (BANDO CHEMICAL IND) 

4 March 1998 (1998-03-04) 
cited in the application 



1,3,6 

17 
1,6, 

9-11.13, 
14,16 

2,4.17 

1 

2,6,17 

2,11.16, 
17 



2.4.17 



4.17 



Form PCT/ISAG10 (ccnttnuatlon of seoond shaat) (July 1892) 



INTERNATIONAL SEARCH REPORT 

Information on tiatent family members 



Intemailonal A| itlon No 

PCT/IB 03/02458 



Patent document 
cited In search report 


Publication 
dale 


Patent family 
meniber(s) 


Publication 
date 


GB 574189 


A 


27-12-1945 


NONE 






FR 1097864 


A 


12-07-1955 


NONE 






FR 792144 


A 


23-12-1935 


NONE 






GB 196465 


A 


26-04-1923 


NONE 







FR 2515296 



DE 850539 



JP 61021446 



29-04-1983 



FR 
ES 
WO 
IT 
ZA 



25-09-1952 NONE 
30-01-1986 JP 



2515296 Al 
8500406 Al 
8301665 Al 
1155409 B 
8207773 A 



29-04-1983 
01-01-1985 
11-05-1983 
28-01-1987 
26-10-1983 



1828137 C 



28-02-1994 



GB 2030263 A 02-04-1980 



NL 


7809791 A 


31-03-1980 


FR 


2437531 Al 


25-04-1980 


IT 


1107992 B 


02-12-1985 


OP 


1137686 C 


28-02-1983 


OP 


55047035 A 


02-04-1980 


OP 


57028815 6 


18-06-1982 


SE 


431673 B 


20-02-1984 


SE 


7811685 A 


28-03-1980 



GB 


2088018 


A 


03-06- 


-1982 


FR 


2494374 Al 


21-05-1982 












DE 


3145470 Al 


24-06-1982 












IT 


1168434 B 


20-05-1987 












OP 


57114050 A 


15-07-1982 


US 


4915677 


A 


10-04- 


-1990 


FR 


2619431 Al 


17-02-1989 












DE 


305227 Tl 


14-09-1989 












EP 


0305227 Al 


01-03-1989 












JP 


1065347 A 


10-03-1989 


EP 


0826901 


A 


04-03- 


-1998 


JP 


2883047 B2 


19-04-1999 












JP 


10073149 A 


17-03-1998 












JP 


10176735 A 


30-06-1998 












DE 


69718861 Dl 


13-03-2003 












DE 


69718861 T2 


13-11-2003 












EP 


0826901 A2 


04-03-1998 



Fomt PCT/lSA/210 {patsnt lamlly annex) (July 1992) 



R©e'dPCT/PTO 27 DECaO(H 



(12) INTERNATIONAL APFEICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
31 December 2003 (31.12.2003) 




PCT 



lillllllilillllllllllllll^ 

(10) International Publication Number 

wo 2004/001255 Al 



(51) International Patent Classification'^: 
(21) International Application Number: 



F16G 5/16 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



PCT/IB2003/002458 
25 June 2003 (25.06.2003) 
Englisli 
English 



(30) Priority Data: 

02077769.4 



25 June 2002 (25 .06.2002) EP 



(71) Applicant (for all designated States except US)i LS 
VARIO SYSTEMS B.V. [NUNL]; Smidspad 22. 
NL-5046 JC Tilburg (NL). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only)i SMEETS, Paulus, 
Maria [NL/NL]; Smidspad 22, NL-5046 JC Tilburg 
(NL). LUNSHOF, Jan, Halbe [NL/NL]; Bolmanstraat 7. 

NL-2496 RE Den Haag (NL). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU. 
AZ, BA, BB, BG, BR, BY, BZ, CA, GH, CN, CO, CR, CU, 

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY. KG, KZ. MD, RU. TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, HU, IE, rr, LU, MC, NL, PT, RO, SE, SI, TR), 
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE. SN. TD, TG). 



Declarations under Rule 4.17: 

— as to the identity of the inventor (Rule 4.17(i)) for the fol- 
lowing designations AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZJA, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, 
ZM, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), European patent (AT, BE, CH, CY, DE, DK, ES, 
FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG) 

— as to applicant's entitlement to apply for and be granted 
a patent (Rule 4A7(ii))for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, 
RO, RU, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, 
UG, UZ, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, HU, 

IE, IT, LU, MC, NL, PT, RO, SE, SI, TR), OAPI patent (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG) 

— of inventorship ( Rule 4. 1 7( iv)) for US only 
Published: 

— with international search report 

— with amended claims 

Date of publication of the amended claims: 1 1 March 2004 

[ Continued on next page] 



(54) TiUe: PULLING V-BELT 
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(57) Abstract: The invention relates to a drive belt for rotational transfer 
of a force between two or more drive wheels, provided with a tensile means 
for transferring the force to be transferred between said drive wheels, and a 
contact body for realising contact between the belt and the drive wheels, the 
contact body being composed of a plurality of transverse elements, and be- 
tween which transverse elements, as taken in the longitudinal direction of the 
belt, in adhesive contact with the tensile means, is provided an intermediate 
body of a relatively soft elastically deformable material. The tensile means 
comprises a strap like means of minimal thickness, the width of which strap 
like means substantially corresponding to the width of the contacting body 
at the level of the tensile means in the belt, and the strap like means being 
incorporated in the belt with radial overlapping end parts. 
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AMENDED CLAIMS 
[received by the International Bureau on 23 January 2004 (23.01.04); 
original claims 1-17 replaced by new claims 1-21 (3 pages)] 

1 . Drive belt (1 0) (1 0) for rotational transfer of a force between two or more drive 
wheels, provided with a tensile means (11) for transfening the fonse to be transfen^d 

5 between said drive wheels, in u^ich the tenale means (11) is incorporated radially 
centred in the belt, which belt is provided with transverse elements (13) disposed on to 
at least one radial side of said tensile means (11). effecfing a contact between the belt 

(10) and a drive wheel, and in which elasHcally deformable material (12) is included 
between the tensile means (11) and the transverse elements (13), characterised in 

10 that the tensile means (11) is composed of a flat strip or sheet like tensile means of 
minimal thickness, and of a width at least substantially con^sponding to the width of a 
transverse means (13). 

2. Belt (10) according to daim 1 characterised in that the tensile means (1 1) is 
included in the belt (10) with overtapiMng end parts (20). 

3. Belt (10) according to claim 1 or 2, characterised In that the width of which 
strap like means (1 1) substantially corresponding to the virtdth «rf the transverse means 
(13) at the level of the tensile means In the belt (10). and in that the strap like means 

(1 1) is incorporated in the belt (10) with radial overiapping end parts (20). 

4. Belt (10) according to claim 1 , 2 or 3, characterised in that the tensile element 
(1 1) is composed of a metal material, preferably spring type metal or of a UD^aterial. 

5. Belt (10) according to any of the preceding claims, characterised in that the 
tensile means (11) comprises an eiastically deformable, rubber like material (12), 
coated on to the tensile element (11), such that a small layer of material (12) is located 
in a contact between the tensile element (11) and a transverse element (13). 

6. Belt (10) according to any of the preceding claims, characterised in that the 
tensile element (1 1) is of a thickness less than 0.5 mm, preferably less than 0,25 mm. 
in particular 0,1 mm or less. 

7. Belt (10) according to any of the preceding claims, characterised in that the 
width of the tensile means (1 1 , 1 2) at least substantially corresponds to the width of a 
transverse element (13), the width of the transverse element (13) slighUy ©dending 
beyond the tensile means (11,12). 
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8. Belt (10) according to any of the preceding claims, characterised in that the 
element (13) thickness is less than 0,20 times the sm^Iest running radius, in particular 
less than 1,5 mm. 

9. Beit (10) according to the preceding daim characterised in that the elastical 
5 defbrmable material (12) has an elasticity modulus more than 6 times lower than that 

of the transverse elements (1 3). 

10. Belt (10) according to any of the preceding claims, characterised in that the 
mutual distance of the transverse elements (13) corresponds to the thickness of the 
elements (13). 

10 11. Belt (10) according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body (12) corresponds to the mutual distance 
between the elements (13). 

12. Belt (10) according to any of the preceding claims, characterised in that the 
intermediate body (12) is provided over at least a substantial part of the width of the 

1 5 tensile means (11). 

13. Belt (10) according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body (12) is less than half of the transverse 
element height taken from the relevant radial side of the tensile means (11, 12) to the 
relevant radial end of the transverse means. 

20 14. Belt (10) according to any of the preceding claims, characterised in that the 
intermediate body (12) Is adhesively attached to the relevant radial face of the tensile 
means (11). 

15. Belt (10) according to any of the preceding claims, characterised in that the 
maximum element (13) height is less than half of the nominal element width. 

25 16. Belt (10) according to any of the preceding claims, characterised in that the 
transverse element (13) is composed of acetals (POM) or high tech thermoplastic or 
themoset engineering plastics. 

17. Belt (10) according to any of the preceding claims, characterised In that the 
tensile means (11) Is composed of a single pari: which is curied to an endless element. 

30 18. Endless pull belt, in particular according to any of the preceding dsums, more 
in particular V-belt for application in a transmission with a V-wedged pulley, more in 
particular a variable width puRey. comprising a tensile means (11, 12) and transverse 
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elements (13) comprising a V-shape with lateral pulley contacting faces, an elasbcaDy 
defbrmable spacing means (12) being located longitudinally bebveen safal elements 
(13), characterised in that tensile means (11, 12) comprises a flat, strip like tensile 
element (11) of a minimal thickness TT, i.e. 0,05 mm >= TT <= 0,25 mm» e)dending 
5 over a width WT, substantially matdiing the nominal width WB of an element (13), i.e. 
0.5 * WB >= WT <= 0.9 * WB. the tensile element (1 1 ) being located centred over the 
radial heiglit of a transverse element (13) in the belt (10), the tensile element (11) 
further being composed like a single body, preferably a strip composed of metal 
material or of a synthetic UD-material. 

10 19. Belt according to any of the preceding claims, characterised in that an 
opening (15) in the transverse element for receiving the tensile element (11) 
comprises a funnel like shaped entry. 

20. Belt according to any of the preceding claims, characterised in that an 
opening (1 5) In the transverse element far receiving the tensile element (1 1) is located 

1 5 centralised in the element (1 3). 

21. Belt according to any of the preceding claims, characterised in that the 
transverse element (13) comprises distance bosses (16). 
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1 Claim 1 is to be clarified according to Articles 19 (2) and 34 {2),b), last sentence 
per so that It is clear that "an intemnediate body (12) of elastically defomnable 
material is included to be compressed between the tensile means 
(1 1)" , of. page 10, line 32, to page 1 1 , line 3, and not as outlined in present claim 
1 , in general terms, and not originally disclosed that "an intermediate body (12) of 
elastically deformable material Is included functionally between the 
tensile means (11)" implying any kind of Interaction between the Intemnediate 
body and the transverse elements. 



2 Under the assumption that claim 1 describes a subject-matter according to the 
comments above in order to comply with Article 19 (2) PCT and Article 34 (2) .b) 
PCT, respectively, the subject-matter of claim 1 is not only new but It also Involves 
an inventive step. 



3 Actually, the subject-matter of claim 1 is distinguished from the closest prior art 
known from FR-A-2 515 296 in that 

(ch) the tensile means (1 1) Is composed solely of a flat strip or sheet like tensile 
means of minimal thickness, and in that the Intenmediate body (12) has an 
adhesive connection with a radial face of the tensile means (1 1), in which the 
slotted openings of the transverse elements (13) fit with [sic !] a cross section 
of the tensile means (11) 

resulting in optionally different materials and different cross sectional design of 
the tensile means and the intemnediate body, this in favour of optimized driving 
power transfer by means of compression of the intemnediate body (irrespective of 
the material of the tensile means), and in favour of optimized driving power 
transfer by means of tension of the tensile member (irrespective of the material of 
the intemnediate body). 



4 Since the combination of the features (ch) resulting in the said effect are not 

known from any of the cited prior art documents, It appears that the subject-matter 
of claim 1 is not only new but it also involves an Inventive step, Article 33 (2),(3) 
PCT. 



ForiTi PCT/SeparateSh8eW409 (Sheet 1) (EPO-Aprll 1997) 
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EXAMINATION REPORT - SEPARATE SHEET 

5 However, the two part form of claim 1 is not correct when starting from the closest 
prior art known from FR'296 according to which the features (ch) above 
correspond to the characterising portion and the remaining features of claim 1 
correspond to the preamble of claim 1 in order to comply with the requirements of 
Rule 6.3 b) i),i) PCT. 

6 The claims 2-19 as they describe embodiments of the subject-matter of claim 1 . 
meet like wise the requirements of Article 33 (2) and (3) PCT. 

7 The description is not adapted to newly filed claim 1 and, furthennore, the closest 
prior art document FR'296 is not acknowledged in the description at least as 
showing only all of the features of the preamble of claim 1 , cf. Rule 5.1 a) ii),iii) 
and 6.3 b) i),ii) PCT. 



8 On page 6, 

line 1 3: "FIGURE 2" should be cited not "Figure 4", 
line 15: "FIGURE 3" it Is to be cited not "FIGURE 5", 
line 17: "FIGURE 4 " should be cited not "Figure 6", 
line 19: "FIGURE 5" should be cited not "Figure 7", 
line 21 : "FIGURE 6" should be cited not "Figure 5", 
line 24: "FIGURE 7" should be cited not "Figure 6" and 
line 26: "FIGURE 8" should be cited not "Figure 7" 
in view of newly filed drawing sheets 1/3-3/3. 

9 The requirements of Rule 6.2 b) PCT are not met as the reference signs 
mentioned in the description are shown in the drawings. 

10 Figures 1 A-1C, 2, 5 and 8 are not clear as it is required by Rule 1 1 .2 (a) and 11.13 
(a) PCT as elements shown in these drawings are not clearly represented. 
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CLAIMS 

1 . Drive belt for rotational transfer of a force between two or more drive wheels, 
provided with a tensile means for transferring the force to be transferred between said 
5 drive wheels, characterised in that, the tensile means is incorporated radially centred 
in the belt, provided with a strip or sheet like tensile means of minimal thickness, and 
of a width at least substantially corresponding to the width of a contact body disposed 
on to at least one radial skle of said tensile means, effecting a. contact t)etween the 
belt and a drive wheel. 

10 2. Drive belt according to claim 1 , for rotational transfer of a force between two 
or more drive wheels, provided with a tensile means for transferring the force to be 
transferred between said drive wheels, and a contact body for realising contact 
between the belt and the drive wheels, the contact body being composed of a plurality 
of transverse elements, and between which transverse elements, as taken in the 

15 longitudinal direction of the belt, in adhesive contact with the tensile means, is 
provided an intermediate body of a relatively soft elastically deformable material, 
characterised in that the tensile means comprises a strap like means of minimal 
thickness, the width of which strap like means substantially corresponding to the width 
of the contacting body at the level of the tensile means in the belt, and the strap like 

20 means being incorporated in the belt with radial overiapping end parts. 

3. Belt according to claim 1 , 2 or 3. characterised in that the tensile means is 
composed of a metal material, preferably spring type metal or of a UD-material. 

4. Belt according to any of the preceding claims, characterised in that the tensile 
means is comprises an elastically deformable, rubber like material, coated on to the 

25 tensile element, such that a small layer of material is located in a contact between the 
tensile element and a transverse element, in particular fomiing part of the intermediate 
body. 

5. Belt according to any of the preceding claims, characterised in that the tensile 
element is of a thickness less than 0.5 mm, preferably less than 0,25 mm, in particular 

30 0,1 mm or less. 

6. Belt according to any of the preceding claims, characterised in that the width 
of the tensile means at least substantially conresponds to the width of a transverse 
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element, the width of the transverse element slightly extending beyond the tensile 
means. 

7. Belt according to any of the preceding claims, characterised in that the 
element thickness is less than 0,20 times the smallest running radius, in particular less 

5 than 1 ,5 mm. 

8. Belt according to the preceding claim characterised in that the intermediate 
body has an elasticify modulus more than 6 times lower than that of the transverse 
elements. 

9. Belt according to any of the preceding claims, characterised in that the mutual 
10 distance of the transverse elements connesponds to the thickness of the elements; 

10. Belt according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body corresponds to the mutual distance between 
the elements. 

11. Belt according to any of the preceding claims, characterised in that the 
1 5 intermediate body is provided over at least a substantial part of the width of the tensile 

means. 

12. Beit according to any of the preceding claims, characterised in that the 
maximum height of the intermediate body is less than half of the transverse element 
height taken from the relevant radial side of the tensile means to the relevant radial 

20 end of the transverse means. 

13. Belt according to any of the preceding claims, characterised in that the 
intermediate body is adhesively attached to the relevant radial face of the tensile 
means. 

14. Belt according to any of the preceding claims, characterised in that the 
25 maximum element height is less than half of the nominal element width. 

15. Belt according to any of the preceding claims, characterised in that the 
transverse element is composed of acetals (POM) or high tech thermoplastic or 
themoset engineering plastics. 

16. Belt according to any of the preceding claims, characterised in that the tensile 
30 means is composed of a single part which is curied to an endless element. 

17. Endless pull belt, in particular according to any of the preceding claims, more 
in particular V-belt for application in a transmission with a V-wedged pulley, more in 
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particular a variable width pulley, comprising a tensile means and transverse elements 
comprising a V-shape with lateral pulley contacting faces, an elasticaily deformable 
spacing means being located longitudinally between said elements, characterised in 
that tensile means comprises a flat, strip like tensile element of a minimal thiclcness 
5 TT, i.e. 0,05 mm >= TT <= 0,25 mm, extending over a width WT, substantially 
matching the nominal width WB of an element, i.e. 0.5*WB >= WT <= 0.9 * WB, the 
element being located centred over the radial height of an element in the belt, the 
tensile element further being composed like a single body, preferably a strip composed 
of metal material or of a synthetic UD-material. 
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original claims 1-17 replaced by new claims 1-21 (3 pages)] 
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STATEMENT UNDER ART, 19f 11 & RULE 46^ PCX 



The present invention at liindsight departs from what has been disclosed by GB 
2030 263 (Horrowitz), which document, together with FR 2 515 296 (Bernard) fonms the 
closest prior art 

Horrowitz discloses a CVT belt with a central ten^le means; transverse elements for 
talcing up power to be transferred from one pulley to the other; elasBcally deformable 
means between the elements and the tensile means. The tensile means is produced In a 
cord-like manner. Horrowitz teaches adherence of the elastical means to both the tensile 
means and the transverse means (L 100 - 104). 

The present invention uses a dosed, flat, strap like means rather than a bundle of 
cable like elements. Thus it departs from a common practice that may be noticed since 
introducHon of the elasHcally means. It thereby teaches away from Bernard. It further 
teaches away from Hon-owitz in that it does not teach an adhesive contact between 
intermediary means and transverse means. 

Bernard teaches to use a metal tensile means in the fonm of plaited or woven metal 
fibres, so as to have at least 30% of superficial openings (P. 3 L16) so as to achieve 
Intimate bonding, and to wind several layers of woven fibers spiral wise several times 
(P2, L6). 

The invention provides the advantage and novel insight that by using a flat sheet of 
tensile means, no risk of cutting of fibres or cables through elastic material is present at 
all. By using a strip. I.e. a widthwise extending surface, the thickness of the strip Is no 
longer an issue in aeating sufficient bonding surfece, nor in the risk of the fibres or 
cables cutting through the elastic means. By said widthwise extending bonding surface, 
freedom is gained to choose the thickness of the tensile means to be minimal, which 
reduces the internal tension of the tensile means, thereby increasing the load carrying 
capacity thereof. Only a single layer of tensile means (possibly having overiapping ends) 
is required. No surrounding special elastomeric cushion layer as often applied is 
required. 

The relatively older publications (up to 1955) teach a direct mechanical bonding 
between transverse element and tensile means, whereas more recent documents, i.e. 
after 1955 teach the use of an intemnediary elastomeric means. All recent publications 
departing from the presence of such intermediate means teach to use cords or the like, 
or woven or plaited material, apparently with a view to inaease bonding with the 
elastomeric means. 

Where in the older publications a strap like means would be applied, e.g. a metal 
strip, it would either be deformed, e.g. corrugated, or have mechanical connection 
means such as rivets for mutual bonding. 

It is thus concluded that the prior art generally teaches away from the combination 
of elasHcally means and a tensile means in the form of a closed strap like means. 
Moreover, where in remotely related prior art the use of closed straps has been 
disclosed before, this had not been in the from all respects folly flat manner as taught 
presently. 





PULLING V-BELT 

The present invention, relates to a pull type belt as defined in the preamble of 



for variable ratio transmissions. Such so called V-belts, simply called "rubber belts", 
have since long essentially l>een produced with a body of a natural or synthetic rubber 
material, and have a reinfordng tensile means in the form of a layer of a plurality of 
tensile elements such as cords, e.g. produced in a synthetic fibre. Commonly the 
10 cords are incorporated in one layer, \with the cords lying side by side. The tensile 
means is embedded in a rubber material. Within the layierr sometimes denoted cushion 
layer, commonly a spedfic type of rubber is applied for optimising the bounding 
between mbber and tensile element 



1 5 powe ryto fao transferred fipom one pulley to another, by - a w o dging, le. clamping action 
of th e sheaves of a pull e y, i s limited by the amount of iMwer that can be transferred 
from the mbber to the tensile means. Thus, ttte force transferable from one pulley to 
the other is limited by the maximum load of the connection between the rubber and the 
cords within the belt 

20. Anottier and major drawback of the known V-belt concerns the smallest running 

diameter that can be attained at a virtually infinite time of operation of the belt This 
phenomenon is especially relevant at V-befts for appHcation in- variable ratio 
transmissfons. In these apfriicaUons it is important to have a suffidently lateral bearing 
or contacfing surf^ace for contecting the sheaves of a pulley, so as to guarantee a 

25 proper and smooth shifting and running feature of ttie belt, l-lowever, this requirement 
increases the radial height of the conventional V-belt and therewith the l>ending stress 
in the belt Bending stress occurs in a high extend at the radial outer side of a be\L 
Probably for this reason, the t e nsile el e ments of th e known, I.e. convontional rubb er 
belt - ar e locat o d dosost possible to th e radial out e r surfac e of bettr -The bending stress 

30 also aff^:ts the connecBon between the Ixady and the tensile elements, which 
connecUoh plays an important role because of a raquirament to have a sufficiently 
large surl^ce area on the tensile elerpents for tKainding, i.e. adhering tttese to the body 
material of the belt The bonding s hould bo cuch that a meaningful amount of forc e 
can be tranomrttod still during e.g, an industrially m e aning full period of oper a t i on tim e 

35 of the belt r 



claim 1. 



Such belts are generally known in the art. either for appRcation in fixed ratio, or 



One limitation of this known type of belt is that the amount of transmissible 
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, One CQlution fr^r p='^">-ing mtnrrmt hnndina etroso commonly applied i ff 

' co mm o rd nlif tod br it n prr.^Af^n Hteri»y,nirtnnrtina. a o neraHv V shaped openings at 
mo radial i n t o rior o iri n nf tlr^ \r«\* »tny thn hnnrtinn hoiaht of tho bolt is roducod 

uu i lh th e ra dial depth nf thn T'r""'"^'" "^^^'""jV '^'P^ """"^ contacting face rriav 
5 b o moint a innd nt t t r^ n.hHr.r hnrii n r . h n hnfann these aroovoo. Conooguontlv. the 
b onding otroDo to reducod proportionally with tho dopth of tho groovo. 

^^eMnMany commercfed applicalions sfill require a low cost solution with an even 
smaller smallest runn'mg diameter feature of the belt. e.g. at appUcatlon in the drive 
line of scooters, or under the bonnet of a personal vehide where space is scarce. 
^0 Cc ootorr h ti- /^ i^-otorf nn^r fhm ra n rwhoQ!. a rolativ e lv bulky transmissio n cas e a s 
part o f t ho rimrr lin^ f Th" p-^rfim rHr thn htiHdnoce thoroof limits the design 

ftoodom pf this tw o ' i firtiftolod motoriood v e hicl e- . 

O n o mnnnnr fnr n1 * -^i " '"0 "timing dinm e t o r of a rubbor b o lt is to 

J a uyii J r olath r rt y mr ir m ri ih hn i t vnfh i r'M'">''rfv <^ nnHifficc - V chapod aroovgs 
-15 . pr o vided tona i tn^fr''"y ^" inf n rinr i e. th o radial inn e r side of tho bolt In this 
nunn o r a holt nf rrl ' ntiv"V '^^jpHt nWn^nnnri mi a tivQlv small smallsst running 
diamoto r i c attoi nnrl In fhi^ mi.ittnn ihn r-itTn ir fivod and th e bolt is no long e r 
appl i cabl o in a variable tran s mission ^ 

A no th e r .r lin nrivnnfng^ "f irnn.n,n sf hnft ir th-^t tho rubbor body roquir e d for 
20 p roper d ampinp hnt^fl'^"" ^- hr.^v n n nf a puHoy io entirolv dicpocod at tho nadial 
hmu i udo of thn trnniln m rm nr . I nn nt i on th" '•^Hi-.i n.rfnr HHn nf tho toncilo m < ?anfT 
co uld cauco t hn nthh"r ho^y p""* ^"f""", " ^ ^"^ r ^f^ o"t radial diroction. under 
Ih o cl ampin g act i n n TJir H'?f"""''«"" '"' < Y ''" '^ ^ ^^at the funcfaon of th e body is lost 
1,--,^ ^ J I j ^gn mtf^n^i P"igi"'] "uHr in mnvftntionQl V belts a.o. countoracted by 3 
25 fadie ^outorlay o r of reinforood rnaterial. Tho damping body for tho boRis consoquently 
ul u -ito d b olrnn f th n tnnnilfr m"ip>-, ' " ♦hn mHi-ni mnnr c i do of tho boft. W/hen 
U j nc mi ccio n n mfith nnrtnll dinm^^r^ fnr, m g. at timitod opaco appfica ti nn^r. 

LI li t ph o n o m on n n m d i i ornthn mn q p n f tmnrtml'^'"" r^inT-thmf mn bo ottainod . 

Aftothef high tKiwer s oluBon known in the art of pull belts. is provided by EP-A-0 
30 826 901. This solution deocribe s a r o latively oxponctvo bolt of a r e lativoly complica t Bri 
LU u Ltmo ; d nr ntn d tn nn i pnTt i'- i^'^f <...H>.hio fnr mmthrftf^r hinh oowor transmis s ion 



systemsr-The design of this bett f eahires transverse elements, oo call o d blocKR. h aving 
a fixed position relative to a tensile means, denoted load carrier. The tead-canier 
consists of two endless parts, oach of which is p laced Into lateiaBy extending slots of 
35 the feansveree-^ements. The tea4-carriers eaeh-have an rubber fike -elastically 
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deformable material b ody of noticeable height, in wji^'^^^^ centred |ayer^ of /onGilo 
e l e ments in th e form^ofs trings is incorporated*. The tonsiS^ moons and the manner of 
incorporation correspond to what is known from conventional V-betts, and have the 
assodated draw back of limited transfer of force per unity of wdth. The transverse 
5 elements of this typo of belt are produced with have a metal core coated with a | 
synthetic material so as to achieve both a desired amount of axial stiffness and a 
required amount of friction with the-^heaves of a pulley . This design rendorc a 
relativety complicated manufactur e . Also, - th e body of the load carrier s or tensilo 
m o anc c how a relativ e ly complicated profiled shap e , diff e r e nt at the radial inner and 
10 the radial out e r surface, and matching th e profiling of the lateral slots of th e tran s v e r s e 
el e m e nts. A fter the driving force has been transniitted from the sheaves to the 
transverse elements, the latter cany this force over to the tensile bodies by said-a 
different upper and lower profiling therein . Subsequently the force is conducted from 
the body of the load carrier to the layer of cords in the conventional manner. The 
15 profiling of the e lements and of load carrier p e r s e , each wfth two shap e s, - may 
disadvantageou s ly form -an additional drawback at manufactur e of th e b e lL 

Yet another proposal for improvem e nt of the conv e ntional V - b e lts solution is 
provided by US 4,915,677. The publication discloses a pull belt with one or a plurality 
of a so-called tension resistant members, embodied by a layer of cables. This known 
2Q pull belt is preferably p rovided with metal t rancverse elements preferably of a metal 
mat e rial w hich are opened4o the radial outer side by a recess. The bottom ^»de-of the 
recess is profiled fbr receiving a plurality of cables disposed in a layerat a level in the 
upper, i.e. radial outer^half of the elements. For th e sak e of i mprovement of the force 
distributio n in the el e m e nt , a filler element is present, filling the recess and aiding-4» 
25 the bonding between the cables and the elements. The bonding is enhanced by an 
elastomeric mass joining the transverse elements and the tension resistant member. 
Thus, also th eThis design proposed - by this docum e nt s uffers from the drawback of the | 
conventional V-belt, in that the transmittable force is limited by the force transmittable 
from the elastomeric body to the cables incorporated therei n. Moreover fabrication, i>e. 
30 mManufacture is arise compDcated by the requirement of predsely receiving the cables 
in the relevant recesses between the element and the filler. A disadvantage exists in 
that the pulley contacting limbs t e nd, to deflect inwardly under high pressur o r-e o that 
insufiRoi e nt clamping force is taken up by the el e ment as a whol e. It was suggested to 
fill up the recess for roc e iving th e tonsif e m e ans, i. e the space b e tw e en th e limbs - b y a 
35 filler plate, preferably to be welded between and against said limbs. This solution 
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complicates the design of th e b e lt and raises production costs. Tho bait acoording to 
thio solution wac dim e n s ioned to Qooommodate r e lativ e ly targo power trancmiocionb. 

The present invention thus seeks to improve the pull belt ^pe for variable 
transmissions in euGh-a manner that a relatively small smallest running diameter can | 
5 be attained at application in a transmission, in particular a continuous variable 
transmission, without undue sacrifice to duratart y, Le, lif e s pan of the belt, nor to force 
transmittable by the belt, and without undue complication of tfte-desfgn and 
manufactu ro of the betL In particular the invention aims to provide a design technically 
and economically applicable and without undue manufacturing efforts, more in 
10 parficular in the area of relatively small power transmissrons like at the cx>nventional 
rubber V43eK designs. < 

Aocorxffrig to the invertfion. such is attained by the characterising portion of daim 
1. The ulfimately thin tensile element as featured in the design according to the 
invention effects a very tow bending stress in the tensile element, thus enables a 
15 relatively long life tim e - of th e b e lt ; or very small smallest running diamete r of the belt at 
equal life time. This featur e of the . inv e ntion is made possible by a measure to 
extending, the tensile element over a broadest possible width, i.e. possibly as broad as 
the belt or any element incorporated therein, however without contacting the sheaves 
of the pulley. In practice good results may be achieved with the width being from 0.5 
20. up to 1 times the width of the belt or, if transverse elements are incorporated in the 
belt, from 0.5 to 0,9 times the width of the element at the effective running diameter of 
the belt. The tensile element is according to the invention preferably located central to 
the radial height of the lieH. By this measure- according to th e invention , the tensile 
stress within the tensile means is reduced to a minimum, spedfically since it is 
25 combined with the feature of being a thin bladed means, i.e. having radial thidkness of 
rritnimai amount. 

By th e abov o oaid features a bolt ocoording to the invontion may in o first 

ombodiment bo used fiavourably both as a ■ roplaooment of V - belts having a plurality of 
longitudinal groovos, sinc e it requir e s only a small amount, in a flat layer of ela s tically 

30 deformablo matorial. preferably at each sid e of tho tonsite moans for creating a 
comparDble amount ^^rtn ptirfora »fhnn it mny hft hond Qasily over ovon smaller 

diamet e rs and with equal contacting f e atures at both radial sideo of th e belt. 

ThG belt Ltr'7^T^'"3 muftnttrm mny !n n fiirthor Qlatioration also favourably 

b o gppKo d 3 S a roplnfT « m *=> "<^ tenciit a mn'^nr IP unod in an ananaemont like EP 

35 A 0826001 by n5lf?pt'"3 ^ppmpu'^fff t pmfning fnr tho olomontG th e r e of. With a b e lt 
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according to the pr e sont tnv e ntfon, the said V bett arrang e ment may adopt ov o n 
cmaller running dtamoterc, omQllor pftch dfctoncoo and higher powor throughput 

i n a third embodiment of the invention tT he new b elt is produced suitable for a 
contmuous^yariabie transmission by ttiepro^ri^n of transverse meaofehavflng a centre, 
opening thiSugh which the tensile means is passed, and Moth an elastically deformable 
mateiia] located longitudinalty in between the transji^rse .rneans, and having an 
adhe^econn^dfonv»ahaiad*^$urCaoeoftheten^i^ . ^ 

in the above embodim e nts of the invtarrfinrr^ m Hnuhta ifsyap^ f TftrQ th'm matoriQl, 

is favourabiy applied: of which nnmrdmq fn ffrtni 'fny^Tyfjpr^n mrtinl faring o id oc arb . 
m utually connected, erthar mechanicaily or by an uttra th!n lay o r of gfalng rnqtoria l 
s uc*> - a s metal gluey^n e nding pteco of ctr ^Ms mad e an.dlocc> Thio ic accordingito tho 
invcBntton most favourably perform n d mhnn ^ f r> oc^t mvriWy tho ontfrghtorigitud c n a l 
• fencsth of s o - created e ndlegs me ri no pmyiffgij y^ffh a flouble teyor Profor ab ly 
how e v e r, a mcntmal oyerfapping port of throo toyors is crfedtGd, e.g. up^^ 5% of tho 
15 i ongitudinal length. In caso tho t>ott - 



acoprding to tho inv e nfion io 



35 



pprpvidod with 

transv e rse elements according to the mvehfion> no In botwoon gtue is.requTOd; ctnoc * 
use i s favounably made of an intermediate aiacticoBy mat e rial adheredfto t>oih radial 
sides of a combined layer of t e nsilo meanp^ prev e nting the t e ncile means from, boing 
puBed to a (ooce ocsembly. fonming q particutar ombodiment of mochai^^Tcxmnootion 
b e tween end parts of a singf a strap e l emont r ^ 

The invenfion nriay also be characterised as a tensite belt where elasticf^ and 
stiflhess requirements of the cfifteient suboomponenls are spirt, up in such a wiay that 
they are opfirnai for the requirement of that component This leads to a teri^le l^elt that 
is suitable for v^ smnsiltrunning radii and which has minimal internal Ibss^ leading 
to a high rflraency 'bell and tow operating temperatures, which is spectaOy important 
for l>elts ttiert are parflaQy or oompletdy composed of po^mers and/or elastomers. 

In the current belt, transverse elements that are stiff enough to Fi^vent 
deformafion erf the between the pulleys, reducing internal fticfion tosses and 
forming a tseam to resist the required clamping force of the pulley sh^ve^r- These 
elements may favourably relatively easily ba provided mth a lelafively high redlstance 
to wear. The Isett further indudes spadng means of an elas&c material with negfigiblyi. 
modules of elastidiy to efiminate bending stresses In the belt and with a good bonding 
performance .with the radial surface of e.g. a metal strap like tensite nfi^ns. Thus a 
good transport of driving force from the tensile element to the transver^ ^mignts of 
vice versa is nflade (rossibte. The spadng means is In this anangemer|t7£pmpression* 
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loaded by the foroe transfer belween tensfle element and transverse eterherrt and vice^. 
' versa, preventing peel of the bonding layer between spacing means and teeisite". 
eiement 

Wh o n H i f in r t hin imy^r ^""'■■"^ ^*'" < ^ n i f^ mont io uood. aooording to a cpe r ffi r t 
5 o mb o dim o n t n f th" '•n^'r.minn^ hn - nnr rittt v motal grease ic ucod botw o- on thorn, while ^ 
U iu t lL l O!: jro h oin o f mn lnrt infith " nt-^rfnmr^m fortho spacing mpano. toodlng -? 
■ to woar r e duction betwoon tho layere. 

The invention wifl now be eluddaled further accoraUng to a drawing in which: 
FIGURE 1 A to 1 C relate to convenfional rubber V-beits; 
-,0 r i GUP -E ^ i n n fir^ r^mhnrfimnnt nf thft V bolt according to tho invontion, with ^ 

trancvo r cc n l nmftnt^ rftarhnnimHy r ouplod to a t o noilo m e ans; 

n C L inr ^ in n finf ' ' \^r,rr.^*^.n nmhrirtimnnt of a V bolt aocording to th o inv o nti o n; 

FIGURE 42 is a perspecfive view of cocond and profonrod ottomgtive a n « 

embodiment of the V-b^ according to the invention; 
15 FIGURE S^is an iilustratlon of different techniques according to the invention ..j 

for feaPtsing an endless tensile means within ttie belt; 

ri C URF f i l_ tchc mnti nn lly nh ^ w^ >-.tt r. maftfa -^nd proforrod ombodimont of 
tho t o noile moanc. i.e. conoisting of two layers; 

Rguie T^illustrates an advantage of the belt according to the invention when 
20 applied as a replacement belt for a conventional belt; 

Figure 86 illustrates a preferred shape of the transverse elements; . 
P j g ^ ,r n 0 hy .r- - ti "n '^! '"' ^ '"^ Hiff n rflnt tr a n o v orce elomonto. illufitratoo possible 
ch Dp c- o f n tmnr'/'^"~C' ninmant nr^nrdina totho invontion; 

FIGURE 4^IHustrates a common manner of operating a conventional rubber V- 
25 shaped belt in a continuously variable transmission; 

FIGURE 447 iflustrates the possible reduction in dimension of a transmission or 
variator when the beR according to the invention is appfled instead of a conventional ^ 
belt 

The following description departs from the overall shapes and elements of a V- ^ 
30 belt and of the associated and mentioned manufacturing processes as commonly . 
known per se. The Invention is primarily found in the new design of the. belt. 
Secondarily the order and manner of assembling the separate components in the belt' '■ 
according to the invention are mentioned. 

In figure 1. three conventional robber belt types are represented, a first one 
35 suited for transmissions having a fixed transmission ration. A second one typically 
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adapted for variable ratio transmissions, and a third one t/pically adapted for uses with 
' smaH running dlam^ers. however, only suitable for a fixed ratio transmission. 

m figure 1 A the conventional rubber V-belt 1 for fixed ratio transmission Is shown 
with an outer coating 2 aH around the belt 1. It has a aibber body 5 off soft dastic . 
5 nature, and a thin cuter coating of a relatively hand elastic nature, however providing 
reslstanoe to wear. Embedded in an embedding layer 3 of material specificaHy suitable 
for connecting to a tensile means 4. The tensHe means 4 consists of a layer of 
relatively tiiin rope. e.g. a Keviar material, wound equafly distributed over the width of 
the belt The radial thick body 5 prevents the belt from adopting small running - 
1 0 diameters, however piomotes a stable running of the belt In the V-groove between the 
sheaves of a pulley. ; « 

The belt according to figure 1B is modified in that no surrounding is outer body is 
provided, in that the body is of a sHffer rubber type and Is at the radial inner, side 
provided with transverse grooves, commonly distributed at even distances of between ' 
15 0.8 and 1 .5 cm. At the radial outer face, a reinforced layer of relatively stiff material 6 is 
provided, supporting the stiffness of the belt in axial direction, thereby enhancing the 
effidencyofthebelt. 

The beft according to figure 1C is provided wfth V-shaped grooves 8 extending 
in longHudinal direction, thereby increasing. i.e. regaining contacting area wfth 
2Q conespondingJy grooved fixed ratio pulleys of a small running diameters. No outer 
support layer 6 is required since the beft is not loaded with axial thmst originating from 
sheaves of a pulley. 

riguro 2 rr r r^C"^^^ ^^'^ pnnripal mod i fication of th e Vtypo pull belt in 
jccordjnco w it h r>n H"-^ -"Hnriyinr, fh n ini>nnti n n It The invention s hows a separation 
25 in function of a transveree clamping means 13and a tensile loadable bodyjl. in casu 
embodied by a flat strip of a tensile loadable material, preferably spring type steel or a 
synthetic tape of a synthetic unl directional (UD-) material. A transverse element 13_is 
mechanically coupled to the tensile bodyjlj L. in coou by a pop nail oonctmction known 
t jui L C. itfhortJin t hn nriH in r^'*^ ♦rr.nmrorsQ olom e nt. Intomallv it r , howc a U - 

3Q c h ape, o f whinh thr- hr.itnfn p-iit fnrmn a contacting faoo for contacting tho tensil e 
liuJy . 1 1 \C o f q iw i dth mit^'^n *^ "^♦^^ faQ'^^- '"^^ contacting face ic centrally 

prpvidod wfth n n?" r"* The transverse element may be composed of metal but is 
preferably entirely composed of a synthetic material. Th o noH part ic inoortod thmiigh 
ji i op ui ii ng in thn tnn-P" '^"^Y, '^"^ rnhrfguoniiv DODPed. oith o r mochanicatty in c ase 
35 of 3 m ot Jl nail nr th"""" mQchanicany in caco of a cynthotio mat e rial. 
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The strip 11 forming the tensfle bod y 11 according to the invention , composed of 
metal Mce spring .steel or of unidirectional synthetic tap e ruf^tape") . is of a thickness- 
considerably smaller ftan that of the conds 4jappl!ed in conventional tensite bodies. 
Typically the reduction in thicicness is of a factor between 5 and 10 times the 
5 conventional thickness... According to the invention the metal or synthetic strip H 
applied is of a thickness between 0.04 and 0,25 mm, more preferably up to 0,1 mm, 
compared to conventional cord thickness of tietween 0.6 and 1.2 mm. This measure in 
accordance wKh the invention effects a considerable reduction of bending stress within 
the tensile bod y 11, implying a longer life time when a belt IGLvwth.such tensile 

10 element 11 i s run at a corresponding running radius, or ari equal life time at a 
con^derabiy smaller running radius. <r 

The immense reduction in thickness of the tensile element 11 i s in accordance 
witii the invention made possible through the fact that the tensile element 11 i s 
produced strip like, i.e. entirely fiat. By this feature, compared to conventional layers of 

15 cordji, the nsquired small amount of space t>etween the cords 4Js enfa'rely occupied in 
width wise, Le. lateral and a)dal direc^n. Very importantly, by this design of the tensile 
elementJLL. very high contacting pressures between tensile bod y or ^element 1 1 may 
be realised since a danger of the cords 4.cutting through the body of the transverse 
elements 13 or of an additional layer vinUiin the tensile t>ody is strongly if not entirely 

20 taken away, in the present design, the transverse element 13 and the tensile body 11 
mutually engage for driving action mechanically^ :^ txrth by said in se rted nail and by a 
frictional contact betwe e n contacting face and the tensil e body. 

A nother characterising feature of a design In accordance with the invention, is 
tiiat the tensile body 11 i s located centred in radial direction relative to the radial height 

25 of the contacting faces 14 o f the transverse elementsjlS, thus furtifier reducing the 
tensile load and stress on the tensile element 11 in the bel t 10 , In the present 
embodiment where tiie tensile body 11 is sole^/ fonned by a tensile stri p 11. and 
where the thidmess of ttie strip 11 mav virtusdty he neglected, this implies that the 
effective point of contact or location of the friction force of a contacting face 14 i s 

30 located virtual^ centred relative to the radial height of the contacting faces 14.of'the 
element 13, 

Figure 3 ropregontQ an alt e m^ve oonstruction for tho belt according to figure 2, 
• in which tho toncilo body is provided with later a l - ear parts or In reversed s e n s e, with 
s lot like openings. Th&<»peningp show caxia] oontaGting rims by ^ whioh tho - ten sil e body 
35 ic contactod. The op e nings have a longitudinal depth fitting the thickn e ss of a 



AMENDED SHEET 



9 

toncv o ro o otamont> at I f^niRt t ho limb part thoroof.Tho totol width of the t e nsile body -is 
Ic cc th an t h e local ^ ^ "^ th ^ fransunrs o Q t o m o nts, so a & t o prevent the terrsite Body 
fro m co nta cB ng tho nh^av*^^ ^ *h*^ puney Thn a vi a ^ width of the slotted opening 
r ubc t a^ti 3l ^; coiroopondr to th^ >^^'='' ^^ ^ ^ ^^^^^ ^ transv e r s e e lements. 

5 Proforabl y the op oningG ore created by bending th o material Qriginaliy pr ese nt in the 
cl ot area in dow n ward or !tp>flnr^ Hironffnn^ flnnorrftng fo an a^tal foldino tins cotncidina 
with an a jc ial contaoting nn f^*- rnntnnting n tr-^tnftwprcG e lement- Th e dnawinq. th e 
t ra n n vorse e te mnnt mny bn pr^^^'^c*^ ^"'^^^ TOtmnff^ht Q tfmh parts for k e eping the t e nsil e 
ol omont in placf^. OvftrinppinQ *anrir nf ihn fff>np.UQ ralQment are fixed in longitudinal 

10 direction via said e ar p ar te 

The tensile body 11 may also be produced as si tensile strip ILcoated with an 
elastically deformable material 12 s uch as vulcanised rubber or a synthetic rubber 
material. The presence of the elastic material 12 I n this context assists in levelling local 
pressure peaks, thus enhances lifetime of the belt. 
15 In the embodiments according to figures 42 advantage is taken of the [ 

circumstance that in accordance with the invention it is relied on the shear force 
feature of the elastically defomnable rfiaterial of the Intermediate bodyJ2, rather than j 
on the tensile force coefficient of this material, implying that a relativety high tensile 
force can be carried over in the tensile mean s 11, For the latter rea s on a V belt 
20 according to tho invonlion may b e e mbodied with a relattvely sm a ll, i.e. thin l a y e r of 
o lactic material betwoon the e nd s of the tensile olem e nl 

Figure 4-2schemaHcaIly depicts the structure of an eml>odiment according to the . 
invention in which copnecfion between the tensile element ll_and the transverse 
element 13,is realised through an elastically deformable material J[2. firmly bonded, i.e. 
25 adhesively connected to tiie strip element 11. e.g. glued or othenwfee bonded, with the 
material pr^erably extending over the width of the strip_Jl- In ttie embodiment 
according to figure 42. first the elements 13 are shifted over the tensile element H 
after which the elastic material 12 i s applied. According to an alternative embodiment 
of a manufacturing proc e ss, th e tensil e ^ te ment io first ooatod with thff elastic materi a l 
30 after which tho transvor c o elements are sh a ped with an injoction. moulding machine. In 
b o th QmbodimQntc f^r ^ moniifgrtnrfng pmnnr^nr Th^ tensile body 11, 12oon^sts of a 
minx)red proRHng at each of both radial inner and outer surface face of the tensile 
means JUL. The elastic material 12 i s at least present longitudinafly In between two 
adjacent transverse elements island is fimnly connected to the strip elementjn, !.e. it 
35 has an adhesive bonding, either or not enhanced by mechanical or chemical treatment 
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of the rawfel surfeoe area of the tensile meansjLL. It has a very high resistance against 
' shear and peeling, alternatively denoted a high coefficient of adhesion. Prefer&bly 
vulcanised rubber is used for this purpose, however, also a combination of dedicated 
surfece treatment and a subsequent appficaBon of synthetic nibber showed useful 
5 results. 

The transvfeise element 13_in these embodiments extends two sided over the 
tensile bod y 11. thus shows a <»ntralised slotted opening ISJRtting a cross section of 
the tensDe body 11. In accordance vwth the invention, the elements 13 jar e mou l ded in 
l ocD ti o n jroiinf * t hf tfn<''!"' ^n'^'^nr- Fginiiy hnw Q vor the trancv a r s e elements mav be 
10 cut out of ? pi"^'^ rnitnhtr. m-^tftri-^t, nr may be individually (injection) moulded and 
subsequently be tacked or stringed to the tensile strip_t1r brought into mutually connect 
position Ijy means of a man. In case of moulded elernents_13. a distance l>oss 16_is 
provided to the elements_i3. Subsequently the elastic material 12_is provided by 
injection or transvierse moulding, intemiediate to the transverse elements_J3. 
15 Application of the intermediate elastic material 12_in the embodiment according to 
figure 4 can e.g. be done by one or more injection nozzles directed to the surface of 
the tensile stripjLL- At each embodiment, the elastic material 12_is provided over a | 
thickness of more than 1 mm above the strip surfece and preferably at a ma»mum of 
half or less than a quarter of the total radial height of the contact face l4_of a 
20. transverse elemerrt. However, the gap between transverse el^ents 13_may vnthout 
undue influence to the basic function of the belt also be filled entirely. 

Preferably the central opening 15 i n the transverse ^ment 13_shows a rounding 
17 or a chamfer 17 of the edges as seen In radial and - belt wise - tongitudinal cross 
section. In this nr^anner both the tacking of the elements 1S_over the strip_11 is 
25 enhanced by the presence op a funnel like entry of the opening_18. Also, the contact 
between the element 13 and the elastic mateifeil 12js optimised. Further it is realised 
that any damaging contact between efemeitt 13_and tensile stiipjl. Hkely to be 
caused by a high surface pressure due to sharp edges at the element 13.is minimised. 
The latter shape of the element slot 15 according to the invention, at driving activation 
30 of a transverse element 13bv the sheaves of a puB^. urges the element l3on to the 
intem»ediate material_12. By the chamfer tTjor othewwse manner of rounding, a 
. funneHIke opening 18.1s created at tfie central operiing 15.of the element The elastic 
* material between two transverse elements_13. by the funnel shape_18. tends to 
become gradually compressed towanJs the surface of the tensile strip 11_under the 
35 Influence of any longitudinal driving force of a transverse elementjl, thus causing the 
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internal fiteUon capadty of the elastic material IgjEund the fricSon with the strip surfiace 
' to be increased, optimising the tnansfer of driving power ftom the transverse elen^ent 
13to the tensile strip. 

F igure 8 land 8 shows an e xamples of such above descrit)ed ftinnelled 
5 opening s 18. in casu with a rowide d, r o sp o ctiv s iy chamf s red c^rung. Due to 
sut>sequent injecb'on of the intennediate material_J[2, the latter adopts the shape 
created in the opening 18 o f the element.!^. 

In th o omhorlimrnt -r-^^^^-p^j figum /» ♦Hp i hnit nrtnnTciing ta the invention mav 
• b o produ ce d by g rr rrtipj **"^ «^"r ■^'amanf finr^ with n mbber Qf synthetic rubber l ike 
10 rnotoriJl. profomhiy in rr»ffl'"g mntrhinij tho nbov e a d o scribed chamfer or rounding. 
prefe rably cymmotrically at both radial oid e s of tho tpnsHo body, and cubsoquently 
moulding the trancverfQ mtm-nantp in pinna, nning n aultnble mall for maintaining the 
tonciie Imdy in a donir'-'^ pncitinn nnd shaping th e transverse e la m e ntSi 

In accordance with the invention the transverse elements 13_are produced of a 
15 very stiff, i.e. non-compressible synthetic material, preferably fibre reinforced, having a 
high temperature resistance, i.e. preferably over 100 or even up to 150 degrees 
Ceiaus. and vwth a reasonable coefficient of friction iri combination witfi metal 
sheaves. One such material is of the acetal group (POM). Any attemative matching 
such criteria, such as high tech themiosets fike phenol based materials or high tech 
20. engineering plastics vuith or vwthout fibre fiffing may equally be appfied however. 
Although a metal transverse element 13 could be used, the invention applies a 
synthetic material so as to more easily pro>^de the etements 13.with ttie desired shape 
details, and so as to ejihance manufacturing of the elements and equadly to enhance 
assembly of the t>elt 10 according to the invention. 
25 Figure &Z illustrates several manners of reafiang an endless tensOe means H 

produced In a single layer effectiveiy. The upper manner ^mply shows two end parts 
20 o f a tensile means 11 overiapping radi^.- A mechanical stopping means g1. 22 
may be provided according to the invention, ^er tyy kiending an end part 21_of the 
tensQe means 11 transverse to the longitudinal direction, or by locating a rim 22_on a 
30 radial face. e.g. a soldered rim. 

ng u 'ro " fil in '^jf-'^rH-anr^ iniHh thn inifanfinn r.hnwe a pr a f e mod monnsr of 
i n corp orJtino n tnnn il r i^lnm^nt inth" n"w V l"""*^ nrnh n dimpnt tho tensile 

' m c an c ic pro ducori in twn I nynm In t h n nmhrr ' firr^n* t-Hmim ♦ha tanniia mnanc consi s ts 
of t w o par t e Prnfrrmhly th""^'^ i" p i'-»'^. *r,nr^n mflonn in producod of ona 
35 pio c o, Tnnth th--- "wnri'appinri tn n f^mnii avtonri In both ombodimonto tho ends ar e 



AMENDED SHEET 







12 



mutually interconnooted via — the transv e rs e — e t e m e nt ST — Additional 



connecBonc may b o uoed, e.g. via th o interm e diate e lastically defonnabl e moanc. In 
thi s mann e r the t e nsil e e l e m e nt is virtuaBy made endl e ss. The thiclaiesc of tho 



5 e mbodiment with on e lay e r effectively. 

Figure 75 shows a further advantage of the present invention which invention, 
which is most favourably used when the current belt 10 i s applied as a replacement 
belt for a conventional rubber he\t, i.e. in a variator of otherwise convenlional 
dimension. Since the tensile means 11 i s located radially centred, the driving force of 

10 the transmission is effectively located at radial lower point of up to 5 mm. This 
phenomenon is of a r^ative high significance at the smallest diameter, compared to 
the situation at the other driving wheel where the largest running diameter occurs at 
such instance. TTius in the initial stage of transmission, an improved so called launch 
performance^ e.g. at scooters is achieved. 

15 Figure S5 in detail shows a preferred embodiment of a transverse element 13. 

with distance bosses 16 for mutually easily positioning the elements when strung on a 
tensile element 1 1 . The bosses 16 are located at the radial level of the tensile means 
11. By the cross section on the right hand side of the figure, the rounded contact face 
of the eiemerils for contacting tiie tensile means is shown, creating the eartier 

20. described, and fovourable funn^ shape. How e ver, as illustrat e d by th e comparable 
cross sections in figure 9, differont shap e s be chos e n, including a triangular wedg e 
s hape and a oimple s lott e d opening r 

Advantages of ihe^ bett lOLaccording to ttie invention include the reduced 
smallest possible running diameter, and the small, material saving transmission case 

25 consequently required, an increased efRdency of the bett due to reduction of intemal 
losses otherwise caused by compression, both in longitudinal and in axial direcQon, 
and an increased life time of the belt due to the use of reinforced, non-compres^ble 
synthetic material in the transverse elements, and to the reduced tensile stress in the 
tensile element, due to it*s strongly reduced thidcness. IWIoreover, the belt according to 

30 the invention may realise a significantiy increased transfer of power due to the lower 
position of the tensile element as compared to conventional rubt>er V-belts. 

Figure 46-§.and 447 together provide an indication of the effects attainable with 
a bett 10 according to the present invention. In Figure 406, schematically part of 
transmis^on line of a scooter is shown v/ith the contour of a pulley sheave to the front 

35 side at the left hand side of the figure and one to the rear side at the right hand side in 




el e ment i s in this ca se taken half the thickness nsquirad for transfom'ng a forc e in th e 
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the figure. At the front side «ie smaHesl possible mnning diameter is utilised since the 

' take off or launching of a vehicle Is only short lived. At the rear wheel however, the 
smallest mnning diameter, occurring In oveixirive (OD) situation occurs most of the 
operation time of the vehicle. So as to enhance fife time of the belt, the smallest 

5 mnning diameter Is commonly limited to a diameter about twee that-e«he smallest 
diameter at the front pulley. With a belt 10.deslgned in accordance with the Invention, 
such limitation may be omitted. Moreover the smallest possible mnning diameter is 
even further reduced, so that for achieving a comparable transmission ratio, the 
diameter of the pulleys may be reduced. 

10 Figure 44-7_shows that the overall length of a transmission drive line may be | 

significantly reduced. This may amount from about75% of the smaUest possible 
distance p2 between the axes of two conventional pulleys up to almost 50% of the 
currently applied space D1 between the pulleys of nowadays scooters. Thus the 
invention also relates to a scooter or aliice vehicle, having a variator. with a belt. 10 

15 according to the invention, and integrated wHh the engine. i.e. incorporated within the 
dimensions thereof, and having a fixed ratio transmission, e.g. by a belt between the 

variator and the rear wheel. 

W hen a belt 10 according to the invention is merely applied as a replacement 
belt. i.e. with a conventional dimensioning of the variator. still a significant advantage 

20. exists in a structurally higher potential of transfemng power due to the taw position of 
the tensfle elementjH- It may a.o. be used to enhance the driving characteristic of 
such vehicle in the LOW driving mode. For instance, the coupling may be tuned to 
dose somewhat eariier. so that a driving force may already be transfened at lower 
engine speed, due to the enhanced torque transmission capacity in combination wfth 

25 a belt 10 according to the invention. 

The invention apart ftom the preceding description and all details of the drawing 
in particular relates to the fofiowing set of claims. 
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AMENDED CLAIMS 
[received by the Ihteniatioiial Bureau on 23 January 2004 (23.01.04); 
original claims 1-17 replaced l>y new claims 1-21 (3 pages^] 



1 . Drive belt (1 0) C^iot rotafional transfer of a force between two or moie drive 
wheels, piovided wUh a tensile means (11) for transferring the force to be transfen^d 
5 between, said drive wh^te» hi ^kdi the ten^e means (11) is incorp^ted radially 
centred in the beft, wf^ch belt is provided wltti transverse laments (IS^isposed on to 
jittoact ongr radial ^adq^ said tensile nieans (11), ^fedxng a contact bebveen the be!t 
(10) and a drive wtieel,^d in whichi^^sticaDy deformable material is included 
u^nj^^^ifi^(Y\yQjt^j^^i^ the tensSe m^ns (11) JJ^^Jf transverse elements (13)|p^rac:^rised in 
10 «iat the tOTsile means (11) is^Smproed^rf a fiat ship or sheet like tensfle of 
minimai thickness, and of a Mdth at least sutsstantteiBy coir^ponding to th^\Andfh of a 
transverse means (13), m '— 



r 
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AMEra>£D CLAIMS 
[received by tiae Intemalional Bureau on 23 January 2004 (23.01,04); 
Qxigmal claims 1-17 replaced by new claims 1-21 (3 pages)] 

+ STATEMENT 

^ Uwtf ball ( 1U>( tU) lui liotafaonal tra i tb i cr ot afbrco bdwoen i 

wheeis, provided with alensale means (11) ftu-tianslisningflie force 
between, said drive wheels, in which the lensiie n»ear^j(M)rirSioorpoiated radiaBy 
centred in the belt, vtfhich belt is providedvipjjiar^vwi etemente (13) disposed on to 
at least one ladial side of said ^i^^^rt^is (1 1), eSiecling a contact between the belt 
(10) and a drive whe^jjBd''firwt*ch eiaslicaliy defbrmable mdteriai (12) is Included 
betuveen the tsn^le'fnwuis (11) and the transverse eiertfents (13). characterised In 
that the tepal^means (11) is composed of a flat ship or sheet Bke tensfle means of 
rttddkness. and of a width at feast substanfiaOy^ corresponding to the width of a 

2. Belt (10) according to daim 1 chaiacterised in that the tensile means (11^ A} 
inducted' &I the bettX10)w».overlappipg end pa^^^^^ 'lil.T/j'^ ^ J ' ^ 



15 



^. ' BoK (10) QccoTdino to 



ijraotorlDod in t hat " 



the transverse means 
ii^'^rttie belt (10), and in that the strap like means 



[ubstantiaOy correspond 



strap Bke means (1 1) s 
(13)atthelevd 

(1 1) irrinmiT »ni TTtrf t in lli i - linff f1"l 'f^*^ *^>rnrinppinn and parte (30) . 
i<r. Belt (10) according to daim Vfif orl. diaradensed « th^^^e^i©^^, 
20 (11) is composed of a met^ material, preferably spring type metal orflFaUDjfiatenal. 
^91 Belt (10) acoonfing to any of the pr^^ding dsmns, diaracterfeed in that ttie 

tensile means (11) comprises an elasticaHy defomtiable. mbber like material (12). 

coaled on to the tensile element (1 1). such that a small layer of material (12) is located 

in a coptact between the tensfle element (11 ) and a transverse element (13). 
25 Belt (10) according to any of ithe preceding daims. characterised in that the 

tensile element (1 1) is of a thickness less than 0.5 mm, preferably less than 0.25 mm. 

in partteular 0,1 nram or less. 

/ Belt (10) according to any of the precetfing daims. characterised in that the 
width Of the tensile means (1 1 . 12) at least substanlially conesponds to the width of a 
transverse dement (13). the width of the transverse element (13) sBghtly extending 
beyond the tensile means (11, 12). 



30 
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J? ^. Belt (10) accorciing to any of the preceding daims, ciiaracterised in that the 
element (13) thickness is less than 0,20 times the smallest running radius, in particular 
less than 1.5 mm. 

^0. (10) aooonftig to the praceding claim characterised in that the elasiical 

5 defomiable material (12) has an els^dty modulus more than 6 times lower than that 
of the transverse Elements (13). 

Dell (10) aujuiUiiiy lu auy of Uic proccding claima. ehQiaOurisuU Ui Uial Uie 

mu t ual diJt Q IIH l lf t tlf^ iMriSV^ISP V'lf^mntiS (Iff) ^^ rr^ ^P^"^^ fhn . fhtrlmwr nf thft . 

• eluiiiurit^ (13^. 

10 ^^-K. Belt (10) according to arv of the preceding filalms.,.characterised in that the 
' maadmum height of the intemiediale body (12) corresponds to flie muhi^ distence 
between the elements (13). 



15 



12. Belt (10) according to any of the preceding daims, characterised in that the 
intemiediate body (12) is provided over at least a substantial part of tiie width of the 
tensile means (11). 



20 



25 



30 



^ iS, Belt (10) according to any of flie preceding daims, characterised In that, the 
maximum height of the intermediate body (12) Is less than half of the transverse 
element height taken from the relevant radial side of the tensile means (11, 12) to the 
relevant radial end of the transverse means. 

^4, Oclt (10) auAi i Uiny tu auy uf Uie prccQding oloimq, oharaotoriocd - iii Lhdl ui^ 

i wluimcJiatbfr UuUy (I2> Is adiiubively aUmdiuU lu ilie r^dtimanl ladidl face of Uiu teii^to 
roeaBS-(+t). 

/2JS. Belt (10) according to any of the preceding dalms. characterised in that the 
manmum eiemerrt (13) h^ght Is l^than half of the nominal dement vridfh. 

B^ (10) according to any of the preceding d^s, chaiactersed in that the 
transverse element (13) Is composed of acetals (POWl) or high tech thermoplastic or 
themoset engineering plastics. 
'^W- Bell (10) accorcfing to any of the preceding cteums. characterised in that the 
tensile means (11) is competed of a singl^ ^ort whi c h is curiod to ajf endless ^ment 

^hdtess puD bdS^fiH^oxSx^^^caordSng to any of flie preceding daims, taoffT 
in parti^^V-belt fbr application In a transmission with a V-wedged pulley, more In 
particular a variable width pulley, comprising a lensfle means (11 , 12) and transverse 
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elements (13) comprising a V-shape vulth lateral pulley contacting faces, an etastEcaOy 
deibnnabte spacing means (12) b&ng looted longliudinedly betuveen ssSa etemeiits 
(13). cfiaiacierised in that tensile means (11. 12) comprises a tiat, strip like tensile 
element (11) of a minomal tltickness TT, i.e. 0.05 mm >= 7T <= 0.25 mm. extending 
over a width WT. sub^tially matching the nominal vndth WB of an element (13). Le. 

O.V?WB >= WT <s O^ff^B, f>r. fnnHlr. nfnmon* (4^^ i,^;^^ u ~»mrr T t mfCr th o 

radial h a jght of a tronovonso olom en t (18) in tho belt (loy the ten^ element (11) 
^h8)^ b^g oonqmsed Doe a ^gle body. |»eflarably a strip composed of metsU 
material or of a synthetic UD ifcotcriqj f (etni - ^ft€^Vaf\'<f) 'H**^^^^, 

Iff. Beft aocording to any of the pr^eding claims, characterised in that an 
opening (15) in the transverse etemennfor receiving t'the tei^ element (11) 
compri^ a funnel nte shaped entry. 

Belt according to any of the^precedlng dsdms, <^aracterised in that an 

opeiung (1 5) in the transverse ^em^ for ra::^\ring the tsn^ element (1 1) s located 
15 centralised &i the etement (13). 

2i. accordmg to any of the preceding daims. chaia^rised in that the 

tiansver^ element (13) comprises distance bosses (16). ^ 

2/W M >^ ^ ^ioA^I^^ A,a^)je/ AJJ^^ 
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FIG. 3 



FIG. 4 
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